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c^vey or license, any rights in the invention to any person who could not be classified as an independent inventor under 
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coJcem under 37 CFR 1 .9 (d) or a nonprofit organization under 37 CFR 1 .9 (e). 
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over pie previous fiscal year of the concern of the persons employed on a full-time, part-time or temporary basis during 
eachrf)f the pay periods of the fiscal year, and (2) concerns are affiliates of each other when either, directly or indirectly, 
one Concern controls or has the power to control the other, or a third party or parties conU-ols or has the power to control 
botlE 
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ideittffied above with regard to the invention, entitled, IMPROVED GOIF d^TJB HEAI> WITH INCREASED RADIUS OF 
GYRATION AND FACE REINFORCEMENT by inventor(s ) ^=^3^^^^ V' Alien 

des^bed in 

(^ ) tl^e specification filed herewith 

( ) application serial no. , filed . 

^ ( ) patent no. , issued . 
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organization having rights to the invention is listed below* and no rights to the invention are held by any person, other 
than the inventor, who could not qualify as a small business concern under 37 CFR 1.9 (d) or by any concern which 
would not qualify as a small business concern under 37 CFR 1.9 (d) or a nonprofit organization under 37 CFR 1.9 (e). 
♦NOTE: Separate verified statements are required from each named person, concern or organization having rights to the 
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fee due after the date on which status as a small entity is no longer appropriate. (37 CFR 1.28 (b)) 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on 
information and belief are believed to be true; and further that these statements were made with the knowledge that 
willful false statements and the like so made are punishable by fine or imprisonment, or both, under section 1001 of Title 
18 of the United States Code, and that such willful false statements may jeopardize the validity of the application, any 
patent issuing thereon, or any patent to which this verified statement is directed. 
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larly a ledistribudon of the weight of the head itself 
away from the hittmg area to the perimeter around the 
hitting area, usually by providing a perimeter wall ex- 
tendmg rearwardly from the face that results in a rear 
cavity behind the baU strikmg area. Such a clubhead 
configuration has been found over the last two fiius 
decades to enable the average golfer, as well as the 
professional, to realize a more forgiving hitting area and 
by that we mean that aomewhat ofiT-center hits from the 
geometric lace of the club results m shots substantisdly 
the same as those hits on the geometric cMmter of the 
club* Today ft is not uncommon to find a majority of 
professional golfers playing in any tournament with 
investment cast perimeter weighted irons confirming 
the validity of this perimeter wdghting technology. 

Metal woods by definition are perimeter weighted 
because in order to achieve the weight Hmitation of the 
clubhead described above with stainless steel materijils^ 
it is necessary to construct the waUs of the clubhtsad 
very thin which necessarily produces a shell-type am- 
stmction where the rearwardly extending waH extends 
from the perimeter of the forward ball striking waH, and 
this results in an inherently perim^er we^^kted club, 
not by design but by a logical requirement. 

In the Raymont* U.S. Pat. No. 3,847,399 issued Nov. 
12, 1974, assigned to the assignee of .the present Inven- 
tion, a system is disclosed for mcreasmg the perimeter 
weightmg effect of a golf dub by a pattern of retnfarc- 
mg elements in the ball striking area that permits the 
ball striking area to be lighter than normal, enabling the 
designer to utilize that weight saved on the forwaxd 
face by adding it to the perimeter wall amd thereby 
enhancing perimeter weighting. 

TTiis tcchniqne devised by Mr. Raymont was adopted 
m the late 1980s by many tool designers of investmc^nt 
cast metal woods to increase the strength of the forward 
face of the metal woods to maintain the requirement for 
total overall head weight and to redistribute the weicjit 
to the relatively thin Investment cast perimeter walls 
pcnmtting these walls to not only have greater stnitc- 
tural integrity and provide easier molding and less re- 
jects, but also to enhance the perimeter weighting of 
these metal woods. Most major companies in the golf 
mdustry manufacturing m^ woods in the late 19»E>s 
were licensed under the Raymont patent. 

In 1991, the Allen, US, Pat. No. 5,060 951 issuisd 
«iti«ed "Metal Headed Golf Oub W^ B^^ 
Face , also assigned to the as»gnee of the present in- 
vention, and It discloses an mvcstment cast metal wood 
with an enlarged club face depth (height) on the ord^er 
of nx least 1.625 uiches. Such a face depth was not for- 
merly believed possible because of the requirement for 
;^.'*^^*If^ integrity under the high impact loads at 

^^V^'r^rT"^"^ requirement 
of the clubhead of 195 to 210 grams. In this Allen «|. 
tent, a labyrmth of remforcing elements smular to Mr 
Raymont*s was utilized not to redistribute face weiglii 
but instead to enlarge face area whDe maintaimng ovwr- 
all clubhead weight. An ancillary and important advan- 
toge of this development, utilized by many present day 
designers of **jumbo'* metal wood heads, is the fact thsit 
an enlarged club face produces a sweet spot enlarae- 
inCTt far greater than the enlargement of the club f^e 

•x.^®'^^*^*.^^**^*^ limitations on the effectiveness cf 
the remforcing elements on the face wall of investment 
cast clubs and particularly metal woods. Because invesi- 
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tt«e .mcnors must be fonned by removable ^ 
geces. To the present day fine waO reinforocmeiit has 
been effected in accwdance with die above Raymont 

tte rear wr&ce of the forwaid ben attadng waU. fa 
^ wiu surface of the ban rtiildBg wa£ as wea 



to dear^ iibs. However, the perimeter wi^ erteadl^ 
rearwaidly feom the forwaid waB inhiUts SteS 

™^ Tieteforft itliasbeen 

OMumonplace to etther make these lemfoicfagelem^ 
2«yA^w on the order of a030 to ao» m^^ 

«»iJ«Td depth or to nattwardly taper the ribs ahnostto 
a pomt extending learwardly fiom the forw«dE» 
Oat these core p]«es can move laterally somewhat " 

ftey m removed from the forwaid wan rt the eoZl^ 
tionofthecastfaigcyele. 

These HmitatioM detract liom the efectiveness of the 
remforoiig eWots and their capability of ajshieving a 

hghter front ban striking waB. As desc^ta^K 
mont patent, the el&ctivene« of the lehUbrcMTenTof 
the forward waQ is determfaied by the "r or "T • bam 
oonSgjjration of &e letoforcing elemea.s.^\m^ 
S^^'Sf"'^' ? *" P»« ••y *»« depth «nd 

fte ban stijkmg waU at its point fmtiiest from t^brfl 

Sf^^"''"5*°'*»^'«°"««^«he widths 
••Msra^ss pieee away fiom the forwaid waU. can be 

because of Am undercnt on the rear wdj. Such mai^ 
^ft:^'^,^ -gmentation of the 
«mforeement has not to tWs date been noiKlMa iirftJiZ 
tt« pr«e„t mvention. «kI he^^^S^Sj^ff 

m^?f^?^*',*" "^^^^B. superior face rebi^ 
Ter^Hr-T^^ 

s^S;1s:j^!^«S-c.!££!3-^^ 

way a«j ta fact in many low impacfSrtsllSS 

have fomid considerable comm^al ^^^c^ 

t^^^J^^J^ «f metri^^i,^ 
somedmes three or four times as heavy. 

tos not been found easy because of the weigh Md 
n^t strengU, requirements in metal wo^^ ^ 
dentendmg of perimeter weighting must nec^arihr 

S r^^^ f ^yP"^ « Bolf dnbhead is d^d as 
tte radios trcm tte geometric or baU striking ajtfcrf tte 
club along Ae ctab face to points of dnS m^ 
nnder consideration. -Hms in effect the radhMof 
t«m IS the moment aim or torquing ann for a ri,«n «I1 
^der consideration about th'e tJl^g'K^ 
fi-^ on the ball during to^ is de! 

their moment amw or lada of gyration. And thb sum of 

fc» '1^''**'^ w by increa^ 
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Since it is not iiractica]» except for the tecimiqniss 
discussed in the above Raymont and Alien patents, to 
add weight to the perimeter waU because of the wraglit 
limitations of metal woods and pasticulariy the drivin^g 
woods» one alternative is to increase the moment arm or 
xadios of gyration. This explains the popnlaxity of to* 
day's "jumbo" woods ahhongh many of such woods d o 
not have enlarged faces because of tiiexequiiement for 
structural integrity in the front fagp. 

Another problem arises Ircmi the aenx^yDamics of 
today^s metal woods as wdl as those of llie "woodem" 
type. The top wall in many metal and wooden woods 
has an aerodynamic shape but due to the configuration 
of the sole plate and the back waQ, there is no possiUte 
air foil lift generated in the normal chibhead impact 
speed range of 100 to 150 feet per seocmd. In fact, fhei-e 
can be a negative lift or downward drag on the clnl>- 
head as the bead moves ^ux>ugh the hittittg area due to 
the &ct that the length of the air stream passing imdtir 
the clubhead is greater than the length of the air stream 
passing over the top wall because the sum of the length 
of the sole plate and bade wall in a vertical plane passmg 
down the target line through the f^hibhead is greatcsr 
than the length of the top wall in the same plane. Apply- 
ing the law of continuity to these parameters results in 
the air stream along the bottom of the clubhead having 
a lower pressure than the air stream* passing along the 
top of the clubhead and hence a resulting downward 
force on the clubhead as it passes throng the hitting 
area at bi^ speed. 

It is a primary object of the present invention to am(»» 
Borate the problems of interior face ronforcement, 
increasing the radius of gyration, and improving the 
aerodynamic characteristics of a high impact golf ^uh- 
head. 

SUMMARY OF THE PRHSENT INVENTION 
In accordance with the present invention, an im- 
proved high impact metal clubhead is provided with a 
unique composite face wall, increased radius of gyrsi- 
tion, and a positive lift atr foil contour. 

Toward these ends, the compodte face wall includes 
an impact supporting wall that is investment cast witlb 
the remainder of the head(without the sole plate whidti 
is a separate piece as cast). This impact supporting walll 
is rigidifled by a pattern of integrally cast retnforcinjg 
bars that extend forwardly from the forward wall rather 
than rearwardJy as described in the above discussed 
Raymont and Allen patents. This r^nforcxng pattern 
» has a depth of approximately 0.150 inches which is 
significantly greater than reinforcing patterns possible 
on the rear of the ball striking faces of prior construc- 
tions. This increased depth provides far greater support- 
ing waU reinforcement It is also easily cast because tbs 
core piece that forms these deep depth reinforcing de- 
ments are removed by a direct forward withdrawal 
unencumbered by the perimeter waU that inhibits rear- 
ward core withdrawal inside the clubhead. In the cxem- 
plary embodiment of tins pattern of reinforcmg bars, the 
reinforcing bars are formed into hexagcmal unit cells 
having a major diameter of 0.500 inches, althoogb other 
geometric patterns are within the sct^ of the present 
invention. 

This reinforced supporting wall is covered by a very 
' hard plastic baU striking insert that is cast in situ^i 
place) over the supporting wall. That is, after the heaci 
IS investment cast, the forward wall is cleaned and vul - 
canized with a bonding agent and placed in a mold that 
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carries the configurtttson of the ooter soriaoe of the 
insert and an elastomeric material is either poured or 
injected under ptasotc into the mold to form the insert. 
One material that has been found successful is a Shore 
D 75 hardness polyur^bane» which results in a very [ 
hard high frequency ball strHdng sur&ce. This plastic 
insert, not only provides 4 very hard ball striking sur- 
face, but more importantly because it is intimately 
bonded to the forward wall and the reinforcing bars, it 
provides an effective **V* beam support with fhc'bars for 
the forward wall as opposed to a beam support 
found in today*s rearwardly reinforced ball striking 
walL It can be eadly demonstrated by engmeeiing cal- 
culation that I beam supports for transverse loads are 
substantially stronger tlum T beam sn^iports. 

The Increase in the radius of gyration is accomplished 
by extending the heel and toe portions of the beyond 
present day parameters for lugh impact clubheads. 
These extensions provide greater effective he^.and toe 
weighting. The heel of the clubhead is formed by ex- 
tending Uie dub face significantly beyond the hosel, 
that is, on the side of the hosel opposite the ball striking 
area, and extending the top wall and rear wall to accom- 
modate this extended face. These extensions of the heel 
and toe are accomplished without any rignificant in- 
crease in overall clubhead weights* by extending ^ 
clubhead top wall downwardly almost to the plane of 
the sole plate^ and flattening the rear wall almost to the 
plane of the sole plate. This design reduces perimeter 
wall and sole plate wall weight for a given size head and 
enables the saved weight to be positioned at the ex- 
tended heel and toe portions of the dubhead. 

Another advantage in the downward extension of the 
top wall and the flattening of the back wall almost to the 
plane of the sole plate is that at speeds normally encoun- 
tered in ball driving; Le., 100 to 150 feet per second, the 
resulting aerodynamic shape of the head eliminates the 
negative drag caused by present day clubhead designs 
as the clubhead passes through the hitting area. This is 
accomplished by firstf y providing the top wall with a 
known airfoil shape in the vertical plane passing 
through the clubhead along the target line. Next, the 
clubhead back wall is flattened almost to the plane of 
the sole plate, and this results in the arc length of the top 
wall bemg somewhat greater than the arc length of the 
sum of the sole plate and back wall, all taken in that 
same vertical plane pasnng through the clubhead along 
the target line. Following known airfcul technology and 
the law of continuity of matter, this configuration re- 
sults in the elimination of prior clubhead drag going 
through the ball striking area and in fact produces a 
slight upward force on the clubhead as it passes through 
the hitting area, and tins effects ball overs|nn which is 
desirable in a driving club to produce increased total 
ball distance travet Ball ovcrspin of course causes the 
ball to roll further after it initially impacts with the 
ground. 

Other objects and advantages of the present invention 
will appear more clearly from the following detailed 
description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a bottom frontal perspective of a golf club- 
head according to the present invention; 

FIG. 2 is a bottom rear perspective of the golf club- 
head illustrated in FIG. 1; 

FIG. 3 is a front view of the golf clubhead illustrated 
in FIGS. 1 and 2; 
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FIG. 4 is a tear view of the golf clubhead tUustrmted 
in FIG. 1; 

FIG. 5 is a riglit aide view of the golf clubhead illus- 
trated in FIG. 1; 

FIG. 6 is a left side view of the golf cinbhead iOiis- 
trated In FIG. 1; 

FIG. 7 is a top view of the golf clubhead illastrated in 
FIG. 1; 

FIG. 8 is a bottom view of the golf clubhead lUiis- 
trated m FIG. 1; 

FIG. 9 is a front view of the golf clubhead withc»nt 
the plastic insert and vith the honeycomlnng pantly 
fragmented; 

FIG. 10 is a lon^tudinal secdon taken generally 
along line 10—10 of FIG. 9; 

FIG. 11 is a fragmentary section illustrating the hosel 
in its relationship to the front supporting wall taken 
generally akmg line 11—11 of FIG. 9; 

FIG. 12 is a fragmentary section taken generally 
along line 12— 12 of FIG. 9; 

FIGS. 13 and 14are enUrged front and side ^news of 
one of the hexagonal cells that support the forward wall 
of the dub face; 

FIG. 15 is a petspeedve view» rimHar to FIG. 1» with 
the plastic insert removed, and; 

FIG. 1 6 is a left ^de view/ nmilar to FIG. 6, with the 
plastic insert removed. 

DETAILED DESCRIFnON OF THE 
PREFERRED EMBODIMENT 

Referring to the drawings and particularly FIGS. 1 to 
8, a duBhead 10 is illustrated consisting of an invest- 
ment cast clubhead body 11 with its forward wall cc^v- 
cred by an in situ molded plastic insert 12 thereover. 

The clubhead 10 is preferably a thin walled invest* 
ment cast head constructed of a high strength metal 
alloy such as 17*4 stainless steel or a Mgh titanium con- 
tent alloy with aluminum but certain aspects of the 
present invention can be utilized in chibheads ccm- 
stmcted of other materials. The clubhead 10 is a hollow 
casting that is enclosed by a sole plate 14 constructed of 
the same material as the clubhead body 11. Sole plate 14 
is also investment cast and connected to the clubhead 
body 11 by hdiaic welding around its perimeter. The 
investment casting techniques for the clubhead body 11, 
the sole plate 14, and the wdding of the sole plate 14 to 
the body 11 have been well known for at least the past 
eight years although the unique shape of the clubhead 
body 11 requires some modification in the shape of the 
internal core pieces that form the shell of the body, liut 
this presents no diHicult molding problems particulairly 
because the rear of the integral forward wall of the 
body 11 has no r<raiforcement that requires difiiciiilt 
core pulling. 

The forward face otitic forward wall 16 of the bo<3y 
11 is integrally cast with the body 11 and it has a uait- 
celi pattern 18 that projects forwardly from wall 16 ttiat 
supports*, rigidifies and reinforcres the forward wall 1.6. 

The plastic insert 12 may be titfaer cast over forward 
wall 16 or molded in a pressure molding cycle. The 
material selected for insert 12 is an extremely high im- 
pact, durable and hard material, such as found in the 
thermosetdng elastomeric materials, which of couise 
require a catalyst for polymerization. Insert 12 is trans- 
lucent so the unit-cell structure 18 can be viewed whien 
the clubhead is assenibled. 

There arc epoxies that will work adequately. How- 
ever, the Shore D 50 to 75 durometer urethanes have 
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been found to be superior to tite epoxies and one sttch 
urethane is AndiirAi750(KDP manti&etured by Ander- 
son Development Company of Adrian, Mich. Otiber 
manufacturers of simOar urethane products inchide 
American Cyanimide Corp., Mobay Chemical Coon- 
pany and Uniroyal Chemical Company. 

Thedubheadbodyllxsa^glecastinfattdinadd]* 
ton to the front or forward si^jpordng wall 16 and tthe 
hexagonal unit cell structure 18 includes a'top wall 20 
from which a short hosd portion 21 projects, and as 
seen m FIG. 11, hosel portion 21 is part of a tubular 
hosel 12 that extends completely through the body 11 
and connects to an opening 23 hi sole plate 14 during 
assembly. The body 11 is completed by a rear wall 24 
that angles upwardly from the sole plate as seen in FIG 
m a vertical plane bisecting the dubhead 10 along the 
target line at an angle of less than 20 ctegrees. 

As seen in FIG, 10, winch is a longitudmal section 
taken in a vertical plane extendh^g along the target line 
at the geometric center of the chtb &ce^ the distance A. 
which 18 the distance from the plane of the ball striking 
surface 24 to the rear of the club, is sti^y greater thim 
the sum of the distances B and Q which is the distance 
from the plane of the baji striking surface 26 to die rear 
of the dub along the sole plate 14 and the rear waU 24 
Top waU ^ has a standard airibil section, and one 
found acceptable is airf<^ section NACA 16-510, aind 
the rdationshtp between the distances of A, B and C 
dmunate downward air foil drag on the dnbhcisul 
through impact and in fact create a sK^t upward Eft 
As noted above the hexagonal nnit-cell structure 18 is 
integrally cast with the forward waM 14 and mdudes 
approximately four horizontally staggered hexagonal 
cell rows and ten plus vertical rows. An exemplary ccsH 
28 IS iUustrated in FIGS. 13 and 14 at a scale Mproaa^ 
mately twice that iUustrated m the other FIGS. Eac;h 
cdl IS se«i to indude six wall segments 29 each having 
a height from the forward surface of wall 16 of 0,1'iO 
mches, wth a wall tluckness of a062S, and the minor 
diameter of the cefl is 0.500 inches. The hdght of 
the umt-cell structure 16, and thus of course the heiglit 
of the baU striking surface 26. H/as shown in FIG. M, 
IS at least 1.625 htches, and in that respect it conforms to 
Uie geometry of the enlarged club face head shown and 
described in connectk»i with the above-noted Alloa. 
U.S. Pat No. 5,06a95l. ^ 
The thickness of waO 16 is 0.070 inches which, as win 
be appreciated by those with skill in the art, is not by 
iteelf thick enough to provide the sole load supporting 
elemmt m the face. However^ when rdnforced by the 
deep d^Oi honeycomb mnt-ceU structure 18, and the 
urethane msert 12, the resulting composite waH is fair 
stronger than in any known metaBic clubhead conforat- 
mg to standard weight requirements. 

T^c insert 12 has a depth from Its forward surface 2S 
to Oic forward surface of the face waM 16 of O.2O0 
mches so that the wscn projects forwaidly from the 
forward surface 31 of the unitK^U structure 18 a dis. 
tonce of 0.050 inches, all resulting in a total composite 
forward wall thickness of 0.270 mches. Obviously if on<* 
*^ construct a forward waU with a thickness of 
0.270 mches in stainless steel, the resulting clubhead 
weight would be prohibitively high, but the resulting 
SJS?'^^ ^^.<^f^«iiatcd by reference numeral 34 iii 
10 and 11, has the same weight as an equivalently 
r**^ wall at 0.125 inches m thickness. 
The 0.125 mch forward wall is the mhumum thickness 
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forward wall in an investment cast 17-4 stainless steel 
dubhead that 1ms the necessary stnictozal integrity «3 
withstand the ball impact forces generated at clabhead 
^seedsmtherangeof lOOto ISO feet per second, 
at the same time tnafntahring overall clubhead wejtght. 

As seen in FIGS. U and 12, the hosel titbelS extends 
completely through the body 11 and is welded at 3j( 
aroimd sole plate opening 23. Note that a major portion 
22a of the hosdt 22(see FIO. 9) projects throng 
forward wall 16 and because the hosd 22 is fixed to tlu? 
top wall at its upper end and the sole plate 14 at its 
lower end, it provides a very effective supporting strut 
forforward wan 16 andm&ctr^gidilies and strengthens 
toward wall 16 Mith the honeycomib unit-cell structuns 

As seen in FIG. 11, face progression is determined by 
locating the forward surface of the hosd tube 22 at 
point 37 at the top of the dubhead flush in a vertical 
plane with the outer sni&ce 31 of die unit-cdl structures 
18. The ban striking surface 26 however. Is a050 budhm 
outwardly therefrom at pdnt 37 because plastic insert 
12 covers the outer surface 31 of the unit*cell structures 
by 0.050 inches. Note m the drawings the b«n striking 
face 26, the forward sui&ce31 of the unh-oell structun: 
18, and the integral supportmg wall 16 all have a loft 
angle of 10 degrees. This gecmietry estobttshes the &ce: 
progression which is defined In the art as the 
between axis 39 of hosd shaft to the leadmg edge 4CI 
of club face 26 In the plane of FIG. 11. 

An important aspect of the present invention is thalt 
toe portion 44 and clubhead heel portion 45 are In com- 
bination further from the geometric center 46 of the; 
clubhead than in standard metal woods, even the: 
vP^5^1?yK™^ popular today. Toe portion 

44 IS 2.062 inches from center 46 and heel portion 45 is 
2.062 Inches from the same point. Thfe is effected by 
elongating toe portic»i 44 and wra^xing the top wall 20 
and the rear wall 24 around the heel of the faosel tube 22 
fcnrming a face wan extension 26a as seen in FIG. 9, that 
is a substantial distance to the right of the hosd tube as 
seen m the frontal plane of FIG. 9. By locatmg the toe 
and heel portions 44 and 45 further from the geometric 
ms 46 of the dubhead, the radu of gyration of the 
dubhead about the ban impact point of the bed and toe 
»re mcreased so the moments about the batt created by 
these heel and toe portions are proportionately in- 
mased. The hed portion 45 extends 0.562 indies from 
the axis 39 of the hosd in a direction perpendicular to 
that axis. The extended hed and toe portions 44 and 45 
are effected without any »gnincant mcrease in overaB 
weight by flattening the rear waU 24 toward the plane 
of the sole plate 14 as seen m FIG. 6, and by the light 
weight composite forward face 34. An additiond ad- 
vantage in extending the hed 45 beyond the hosd tube 
22 IS tiiat it reduces the golfcr*s tendency to slice, which 
is caused by the chibhead cuttmg across the target line 
from right to left at impact 

This anti-slldng feature is enhanced in part because 
the changed geometry of the toe 44 and the heel 45 
actudly shifte the geometric center of the dub &ce 
from point 47 to point 46 closer to the axis 39 of the dub 
shaft. 

After the body 11 Is investment cast and the sole plate 
14 welded thereto* and the head is in its configuration 
illustrated in FIG. 15, Uie forwaid face of face wdl 16 
and the honeycomb unit-cdl structure 18 is sandblasted 
and vulcanized with a suitable bonding agent. The club- 
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head is then placed and damped into a mold liaving Uie 
geometry of the dedred plastic insert 12 and the ther- 
mosetting materia! poored or injected into the mold, 
and then the mold and head are placed into an oven at 
mpprosdmately 310 degrees for 20 nunntes depending 
upon the mannlactorer's recommended polymerization 
parameters for the particular thermosetting elastomer 
utiUzed. And, after removing the composite dubhead 
from the mold, any flash can be removed in the final 
fbushing operations. ' 
I cla^ 
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-1-4 A high impact golf clubhead. comprisina: a 

metallic body having a subst a ntially flat ball striking wall 
on one side thereof a ngularly related to a vertical plane to 
provide clubhead loft. said hall stT-lking wall having p, 
plurality of general l y parallel grooves therein and a face 

height , said — ball s triking wall having a substantially 

uniform thickness, said ball striking wall having a heel 
portion and a toe portion , said body having an integral 
hosel for receiving one end of a club shaft. means for- 
perimeter weighting t he body including an integral metallic 
perimeter wall surrounding a t least a maior portion of the 
ball strik ing wa ll and extending rearwardly therefrom form- 
ing a cavity In the rear of t he clubhead with a bottorn 
defined by the back of the ball s triking wall, and means for- 
increasing the perimeter weightin g of the clubhead including 
an extension of the heel portio n of the ball striking wall » 
substantial distance on the s ide of the hosel opposite the 
wall toe portion and perpendicu l ar to the target line defin- 

— an extended heel portion and an extension of th^ 

perimeter wall around the peri m eter of the extended heel 
portion of the ball striking wal l. said hosel having an 
axis, said extension of the ball striking wall and said ex- 
tension of th e per imete r wall not being greater than o.^ifi? 
inches from the hosel axis in a d irection perpendicular tr. 
the hosel axis. 



2-1 A high impact golf c lubhead. comprising: a 

metallic body having a substantia l ly flat ball striking wan 
on one side thereof angularly relat e d to a vertical p 1an» i-r. 

provide clubhead loft, said ban striking wall having « 

plurality of generally parallel gro o ves therein, said h^n 
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striking wall hav ing a subs-ban-bially uniform thickness, said 
ball striking wall having a heel portion and a toe portion, 
said body having an integral hosel for receiving one end of 
a club shaft , means for perimeter weighting the bodv includ- 
ing an integral m etallic perimeter wall surrounding at least 
a major — portion of t he ball striking wall and extending 
rearwardly theref rom forming a cavity in the rear of the 
clubhead wi th a bottom defined bv the back of the ball 

striking wall. and means for increasing the perimeter 

weighting of the c lubhead including an extenssion of the heel 
portion of the bal l striking wall a substantial distance on 
the side of the h osel opposite the toe portion and perpen- 
dicular to the tar get line defining an extended heel portion 
and an extension o f the perimeter wall around the perimeter 
of the extended heel portion of the ball striking wall, said 
hosel having an axi s, said extension of the ball striking 
wall and said exte nsion^ of the perimeter wall being about 
-500 inches from th e hosel axis in a direction perpendicular 
to the hosel axis, said peri m eter wall including a top wall 
portion, a bottom wall porti on and a rear wall portion, said 
rear wall portio n and the top wall portion converging at an 
acute angle to defin e a generally pointed heel tip, 

^ A high impac t golf clubhead. comprising; a 

base including a high impact f orward wall and a perimeter- 
wall surr ounding the forward wall with a center and definincr 
a hollow area generally centr a lly behind the forward wall. 
said forward wall havin g a ball impacting face wall with ^ 
plurality o f gener all y parallel grooves therein, said for- 
ward wall having a substantiall y unifor-m thickness inside 
the perimeter wall to reduce clubhead weight. said b;^«:;e 
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having a shaft rece iving hosel therein having an axis that 
defines with a leading edge of the forward vail a face 
progression, and means to reduce a tendency to slice the 
golf ball inc luding a substantial extension of the perimeter 

wall and th e forward wall outwardly from the hosel in a 

direction aw av from the impact center on the forward wall 
and perpendicular t o the target line, said extension being 
about 0,500 inches. 



4_s A high impact golf clubhead, comprising: a 

sloping front face having grooves therein, said front face 
having a toe porti on, a heel portion, and at its base a 
lower leading edge, said face being generally perpendicular 
to a target line tha t passes through the geometric center of 
the club face, and an integral hosel segm€mt including a 
bore for receiving a shaft: wherein the hosel segment is in- 
set toward the targe t line from the heel portion, said face 
having a portion exte nding from the hosel in a direction op- 
posite — the — geometric ce nter generally horizontally. a 
perimeter wall extend ing rearwardlv from said face portion ^ 
and the axis of said hosel b ore is spaced from said heel 
portion a distance of at l e ast Q,500 inches but not more 
than 0>562 inches. 
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[57] ABSTRACT 

An improved higb mtpoct meUl dobhead with m uniqcie 
reinforced composite face wall, snoreased radius of 
g3^Tation» and a positive lift air foil surface contour. The 
composite face wall indiides an impact supporting waiH 
rigidifled by a pattern of iotegraUy cast reinforcing ba:rs 
that extend foiwardly, ntfaer than tearwardly, from the 
supporting waU. The rdnforced supporting wall is oov* 
ered by a very hard plastic ball striking insert that is cast 
in situ over the suppoi tin g walL The increase in radius 
of gyration is accomplished by extending the heel and 
toe portions of the clubhead along the face wall fnrthisr 
from the geometric center of the hetfd, beyond preseiBt 
day parameters for high impact clnbheads. And tlie 
positive lift is effected hy contouring the top wall of tlie 
clubhead downwardly and rearwardly from the haac 
wall more sever^y almost to the plane of the sole plate, 
and ilattentng the rear wall so it is almost co-planar witii 
the sole plate. This configuration results in the top wall 
being equal to or greater in lengtii than the oombinetd 
length of the sole pkte and rear wall in a vertical placte 
extending through the clubhead along the target line. 
The laws of continuity of matter and the air foil shape of 
the top wall eliminate the negative lift or drag in today^s 
"woods" and offer the posssbilhy of some po^ve lift to 
increase ball overspin. 
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REISSUE CONTINUATION APPLICATION OATH 

I, Dillis V. Allen, being duly sworn, depose and 



say that I am a citizen of the United States of America, and 
a resident of Elgin, Illinois; that I verily believe myself 
to be the original, first and sole inventor of the invention 
described and claimed in Letters Patent No, 5,301,941, and 
in the foregoing specification and in original Reissue Ap- 
plication Serial No. 08/369,910, Filed 1-9-95, and in a Con- 
tinuation of Reissue Application, U,S, Serial No, 
08/880,748, Filed 6-23-97, of which this application is a 
Continuation, and for which invention I solicit a Reissue 
Patent; that I do not know and do not beli€tve that said in- 
vention was ever known or used in the United States of 
America before my invention thereof, that it is claimed that 
such patent is inoperative or invalid by reason of the 
patentee claiming more or less than he had the right to 
claim in the patent, and the following is a distinct 
specification of the excess or insufficiency in the claims, 
particularly specifying the errors relied upon, and how they 
arose or occurred. These errors arose without any deceptive 
intention on the part of the applicant, and applicant ac- 
knowledges the duty to disclose to the Office all informa- 
tion known to applicant to be material to patentability as 
defined in 37 CFR 1.56, 



My U.S. Patent No. 5,301,941 issued on April 12, 
1994. Subsequent thereto and on August 10, 1994, in making 
a routine search through the golf club art, and particularly 
in Class 273, I found for the first time the Cleveland, U.S. 
Patent No. 5,312,105, a copy of which appears at pages 1-10 
in the accompanying Appendix. This patent discloses the 
concept of extending the heel 7 beyond the hosel 6 in a 
direction opposite the ball striking area 9. Upon reviewing 
the claims in this patent, I found that Claims 1 to 9 claim 
this feature. This is the feature defined in Claims 12 to 
18 of my U.S. Patent No. 5,301,941. 

The following is a comparison of Claim 1 in the 
Cleveland, U.S. Patent No. 5,312,105, with Claim 15 in my 
U.S. Patent No. 5,301,941. 

Cleveland claim 1: An iron or wood type golf club 
head comprising: a sloping front face having a grooved 
striking zone for impacting a golf ball, a toe, and a heel 
having a tip end, said face comprising in addition to said 
striking zone a wide zone adjacent said toe and a narrow 
zone adjacent said heel, and at its base a lower, leading 
edge; and an integral hosel segment including a bore for 
receiving a shaft; wherein said hosel extends from said nar- 
row zone between said heel portion and said striking zone, 
and the axis of said hosel bore is spaced from the tip end 
of said heel by a distance of at least 8 mm. 

Allen Claim 15: A high impact golf clubhead, com- 
prising: a metallic body having a substantially flat ball 
striking wall on one side thereof angularly related to a 
vertical plane to provide clubhead loft, said ball striking 
wall having a plurality of generally parallel grooves 
therein and a face height of at least 1.40 inches, said body 
wall having a substantially uniform thickness, said body 
wall having a heel portion and a toe portion, said body 
having an integral hosel for receiving one end of a club 
shaft, means for perimeter weighting the body including an 
integral metallic perimeter wall surrounding at least a 



major portion of the body wall and extending rearwardly 
therefrom forming a cavity in the rear of the clubhead with 
a bottom defined by the back of the ball striking wall, and 
means for increasing the perimeter weighting of the clubhead 
including an extension of the heel portion of the body wall 
a substantial distance on the side of the hosel opposite the 
wall toe portion and perpendicular to the target line defin- 
ing an extended heel portion and an extension of the 
perimeter wall around the perimeter of the extended heel 
portion of the ball striking wall, said hosel having an 
axis, said extension of the body wall and said extension of 
the perimeter wall not being greater than 0*625 inches from 
the hosel axis in a direction perpendicular to the hosel 
axis. 

The Allen Claim 15 is more specific than Cleveland 
Claim 1 in a plurality of respects . Firstly, my Claim 15 
requires a face height of "at least 1.4 0 inches", and this 
limitation is not found in the Cleveland Claim 1. And the 
extension of the heel is defined in the Cleveland Claim 1 as 
"the axis of the hosel bore is spaced from the tip end of 
the heel by a distance of at least 8 mm. " , while in my 
patent the extension is defined as "said extension of the 
body wall and the extension of the perimeter wall not being 
greater than 0.625 inches from the hosel axis in a direction 
perpendicular to the hosel axis." These limitations may 
each be argued to be both broader or narrower than the other 
depending upon interpretation. 

In the accompanying Request by Applicant for In- 
terference with the patent under 37 CFR 1.697, applicant 
proposes Claim 24 as the Count of the interference. Claim 
24 corresponds substantially to Claim 1 in the Cleveland 
patent. The following is a reading of Claim 24 upon 
applicant's disclosure, and it is submitted that such Claim 
is fully supp'orted thereby. 
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AIiIiEN CIiAXMS CORR- 
SPOND1N6 TO COUNT 

Claim 24 

An iron or wood type golf 
club head comprising: 

A. A sloping front face 

having a grooved strik- 
ing zone for impacting 
a golf ball, a toe, 
and a heel having a tip 
end , 



1. said face having a 

toe portion adjacent 
the toe and a generally 
narrower heel portion 
adjacent the heel, and 
at its base a lower, 
leading edge ; 

An integral hosel segment 
including a bore for re- 
ceiving a shaft; 

wherein 

1. said hosel extends 
between said heel 
portion and said 
striking zone. 



DISCLOSURE OF AliliEK 
REISSUE APPLICATION 



The club head 10 is a 
"wood" type as seen in 
Figs. 1 to 10, 15 and 16, 
and the ball striking sur- 
face of the insert 12 is 
sloped as seen in Figs. 5, 
6, 10 and 11, The insert 
12 is grooved as seen in 
Figs. 1 to 3 • 

As seen in Figs. 3 and 9, 
the ball striking face is 
deeper (vertically ) at the 
toe 4 4 than at the heel 
24 . 



Hosel 12 has a bore 
therethrough as seen 
in Fig. 11. 



and the axis of said 
hosel bore is spaced 
from the tip end of 
said heel by a distance 
of about .500 inches* 



1. The hosel 21 ex- 
tends upwardly 
from the area of 
heel 24. 

2. and the axis of said 2. The axis 39 of the 

hosel 21 is spaced 
from the end of the 
heel 2 4 a distance 
of 0.562 inches. 
See Column 8, lines 
48 to 50. 0,562 
inches is more than 
"8 mm. which as a 
decimal equivalent 
of 0.3150 inches. 

Thus, the first purpose of the present Reissue is to 
provoke an interference with the Cleveland, U.S. Patent No. 
5,312,105. Furthermore, the other Claims in the Cleveland 
patent; namely. Claims 2, 3, 4, 6, 7 and 8, are also supported 
by the present disclosure and the subject matter of one of 
these Claims has been added to the Reissue Application as 
Claim 20. 
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Next, Claim 21 has been added to this application 
because of an unnecessary limitation in Claim 15 in my U.S. 
Patent No. 5,301,941. Namely, the limitation that the face 
height be at least 1.40 inches is an unnecessary limitation to 
the claim and formed no basis for its allowance. The 1.4 0 
inch limitation was originally included in Claim 15 in an ef- 
fort to define over low impact golf clubs and particularly 
putters. Putters usually have a face height less than 1.40 
inches. However, the limitation is unnecessary because the 
preamble already defines the clubhead as "a high impact golf 
clubhead" . Claim 21 defines over the prior art in the limita- 
tion "means for increasing the perimeter weighting of the 
clubhead including an extension of the heel portion of the 
body wall a substantial distance on the side of the hosel op- 
posite the wall toe portion and perpendicular to the target 
line defining an extended heel portion and an extension of the 
perimeter wall around the perimeter of the extended heel por- 
tion of the ball striking wall, said hosel having an axis, 
said extension of the body wall and said extension of the 
perimeter wall not being greater than 0,625 inches from the 
hosel axis in a direction perpendicular to the hosel axis." 
Thus, the next reason for this reissue is to present Claim 21 
as a slightly broadened version of my patent Claim 15. 

Claim 20 differs in scope from all of the original 
claims for the same reasons patent Claim 15 differs from Claim 
1 in the Cleveland patent noted above. Claim 2 0 depends from 
Claim 19, and Claim 19 corresponds to Claim 1 in the Cleveland 
patent. Since Claim 20 corresponds to Claim 4 in the 

Cleveland patent, which depends from Claim 1 in the Cleveland 
patent, the differences between Claim 15 in the original 
patent and Claim 1 in Cleveland are the same as the dif- 
ferences between Claim 2 0 and the Claims in the original 
patent. More specifically. Claim 2 0 does not require a face 
height of 1.4 0 inches, does not recite "means for increasing 
the perimeter weighting of the clubhead" and uses completely 
different language to express the extension of the heel from 
the hosel. 



Claims 2 2 and 2 3 correspond to Claims 19 and 2 0 ex- 
cept they substitute the word "portion" for the word "zone" in 
an attempt to overcome the Examiner ' s argument in parent 
Reissue application Serial No. 08/369,910, filed 1-9-95, that 
the patent's original specification did not support the word 
"zone". Webster defines the word "portion" as "a part which, 
though not actually separate from the whole, is considered by 
itself". The terminology "toe portion" and "heel portion" is 
found in Patent Claim 15 . 

Claim 2 5 corresponds to Patent Claim 15 except for: 

(a) the deletion of the 1.40 inch limitation discussed above; 

(b) the change of the phrase "not being greater than 0.625 
inches" to "about .500 inches" to reflect more closely the 
value in line 4 7 of Column 8 of the Patent, and with the addi- 
tion of the limitation of "said perimeter wall including a top 
wall portion, a bottom wall portion and a rear wall portion, 
and the top wall portion converging at cin acute angle to 
define a generally pointed heel tip" in order to more specifi- 
cally define the shape of the heel projection that minimizes 
weight addition as described in part in Column 5, lines 24 to 
32 as follows: 

"These extensions of the heel and toe are ac- 
complished without any significant increase 
in overall clubhead weights, by extending the 
clubhead top wall downwardly almost to the 
plane of the sole plate, and flattening the 
rear wall almost to the plane of the sole 
plate. This design reduces perimeter wall 
and sole plate wall weight for a given size 
head and enables the saved weight to be posi- 
tioned at the extended heel and toe portions 
of the clubhead." 

Next, there is certain prior art cited during the 
prosecution of the Cleveland, U.S. Patent No. 5,312,105, that 
was not considered by the Examiner in the prosecution of this 
patent. While none of this prior art is believed anticipatory 
of either any of the Claims that issued in my patent nor any 
of Claims 1, 2, 3, 4, 6, 7 or 8 in the Cleveland patent, it 
should nevertheless be considered during the following 
proceedings • 
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PRIOR ART CITED IN U^S, PATENT NO. 5,312,105 
NOT CITED IN THE ALLEN, U.S. PATENT NO. 5,3 01,941 

Johnson, U.S. Patent No, 3,7 62,717 
Judice, U.S. Patent No. 3,967,826 
Soliieim, U.S. Patent No. 4,621,813 
Tunstall, U.S. Patent No. 4,695,054 
Fijimura, et al., U.S. Patent No. 4,848,747 
Creighton, et al., U.S. Patent No. 4,955,610 
Antonious, U.S. Patent No. 5,046,73 3 
Eger, U.S. Patent No. 5,160,136 
Solheim, U.S. Patent No. 5,193,805 

Foreign Patents: 

1,544,211 - United Kingdom 
O 92019329 - World Int. Prop. O. 

Cl Hannon, et al. 

SI These patents appear at pages 11 to 12 0 in the ac- 

company ing Appendix to this Reissue Oath. 



Additionally, two design patents, namely the Flood, 
U.S. Design Patent No. 285,473, and the Flood, U.S. Design 
Patent No. 2 9 8,269, were inadvertently not called to the 
Examiner's attention in the prosecution of this application 
underlying my patent for the simple reason that copies of 
these patents were in a different file and were not added to 
the patent application file as they should have been. Copies 
of these design patents appear at pages 98 to 102 in the ac- 
companying Appendix. These two patents were called to my at- 
tention by the very law firm of Parkhurst, Wendel & Rossi, 
1421 Prince Street, Suite 210, Alexandria, Virginia, that 
prosecuted the underlying Cleveland application in a letter 
dated December 1, 1992, which interestingly corresponds to the 
filing date of the underlying Cleveland application. A copy 
of this letter appears at page 103 in the accompanying Appen- 
dix and is seen to be a reply to my allegation that claims in 
my application underlying my issued patent might, when issued, 
cover the Cleveland VAS irons manufactured by Cleveland Clas- 
sics. These irons are similar to the Fig. 9 and 10 embodiment 
in the Cleveland, U.S. Patent No. 5,312,105. The Cleveland 
attorney's letter of December 1, 1992, was cin obvious suggest- 
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ion that the Flood patents may anticipate any claims in my ap- 
plication drawn to the feature of the heel projecting from the 
hosel in a direction opposite the ball striking face. If that 
be the case, it is incomprehensible that Cleveland's attorneys 
did not call the Patent Office's attention to the two Flood 
patents in its Information Disclosure Statement filed the fol- 
lowing month, on January 14, 1993, and a copy of that Informa- 
tion Disclosure Statement is included in the accompanying Ap- 
pendix at pages 104-105, and it seems somewhat inconsistent 
that Mr, Cleveland's attorneys would represent to myself at 
the very date of filing of the Cleveland application, that the 
Flood patents reflect on the validity of any claims in my ap- 
plication drawn to the heel extension feature , when in fact 
Mr. Cleveland's attorneys planned to and did prosecute claims 
to that very feature and never called the Examiner's attention 
to the two Flood patents. 

In any event, these two Flood patents should be con- 
sidered during the following proceedings. 

Further, two additional publications, the Flood, 
U.S. Des. Patent No. 340,492, and the British Published Ap- 
plication 2,230,459, have been called to the Patentee's atten- 
tion since the filing of the parent Reissue Application U.S. 
Serial No. 08/369,910, Filed: 1-9-95. These patents appear at 
pages 106-12 0 of the accompanying Appendix, and are not 
believed to affect the patentability of any of the presently 
offered Claims, but should be considered by the Patent and 
Trademark Office. 

Claim 1 has been amended to change the word "case" 
to "cast". Claim 1 as allowed in the underlying application, 
recited "cast", so this error was a printing error which this 
amendment is intended to correct. 
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Finally, claims l, 2 and 3 contain a typograptiical 
error that apparently was effected by the printer; namely, the 
term "gold" in the first line of all three of these claims 
should, of course, be "golf" and the changes to Claims 1, 2 
and 3 are designed to correct this error. 

To more fully explain the manner in which the errors 
occurred over and above those set forth in the original Oath, 
and as required by the Examiner on page 4 of the Office Ac- 
tion, applicant states as follows: 

The routine search in the golf art by applicant is 
of course relevant to some of the errors but not the 
"occurrence" of the errors. The search was relevant to the 
discovery of some of the errors because this patentee found 
for the first time Mr. Cleveland was not only granted claims 
that conflict with the patentee's, but that some of those 
claims appeared broader than the patentees' s. Hence, the 
patentee discovered at that same time that the patentee might 
be entitled to the broader Cleveland claims because the Patent 
and Trademark Office found them allowable in the underlying 
Cleveland application. The typographic errors in Claims 1 to 
3 were discovered for the first time in December of 19 9 4 and 
early January of 1995, when the patent claims were reviewed in 
the preparation of this reissue application. 

Inventor's Full Name: Dillis V. Allen 




Vardon Golf Company, Inc. 
Assignee 
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Subscribed and sworn to before me this 18 til day of 
August, 1999 . 
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BAI<AKCED GOLF PUTTER 



BACKGROUND OF THE INVENTION 
Field of "the Inven1:ion 

This invention relates in general to a golf club for 
putting on a green and more particularly to a putter 
specifically balanced for more controlled hitting. The 
putter includes a putterhead, a shaft portion attached to 
the putterhead including a grip attached to the upper end 
of the shaft. 

Background of the Invention 

A golfer requires more accuracy when putting on the 
green than at any other time during the game because, 
during putting, the target is a hole eipproximately four 
and one half inches in diameter. To achieve this 
accuracy, a golfer must use a club so constructed as to 
provide maximum resistance to putter rotation during the 
stroke and at moment of impact. 

To this end, it is a principal object of this 
invention to provide a golf putter that has a zero 
rotation point within the striking face at the sweet spot 
when the striking face makes contact with the golf ball. 

Another principal object if to provide a golf putter 
that does not promote a tendency to open or close at 
anytime during the golfer's putting stroke. 

Also, the feedback that a golfer receives while 
moving a golf putter and while striking a ball is very 
important. 

It is desirable to have a putter head that transfers 
a greater amount of feedback vibration up the shaft to 
the golfer. It is desirable to have a putter head 

with a better indicator for alignment to the ball. 

SUHHARY OF THE INVENTION 




Broadly speaking the invention is a golf putter that 
produces a smoother stroke, does not attempt to turn in 
the golfer »s hands, and provides superior feedback to the 
golfer* 

According to the invention, a putter comprises a 
putter head, a shaft, and a grip* The putter head 
comprises an elongated body having a toe end, a heel 
end, a fore side between the heel end and toe end 
including a ball striking face, an aft side opposite 
said fore side, a sole, and a top side. A longitudinal 
axis runs heel to toe parallel with the ball striking 
face. 

The head includes a bore for attaching the putter 
shaft to the body such that the line of the shaft axis 
passes substantially through the center of mass of the 
head* 

In a preferred embodiment, the body includes two 
chambers entering the body fozrm the sole* One Chaunber 
is located on the heel side of the center of mass and 
one chamber is located on the toe side of the center of 
mass* The chambers increase the proportion of heel and 
toe mass relative to the center mass and decrease the 
transverse cross sectional area of head material and 
thereby increase vibration up an attached shaft upon ball 
impact. The chambers each exit the top side in a 

transverse slot. The transverse slots are approximately 
a ball width apart from each other and equal distance on 
each side of the center of mass of said head. 

The entire putter is balanced so as to be more 
stable in a golfer's hands. A neutral balanced putter 
has no moment about the shaft axis* A face balanced 
putter has weight distribution such that, when the shaft 
is laid across two parallel balance edges, the putter 
will come to rest with the longitudinal axis level. 
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The balanced putter of the invention also provides 
superior feedback to the golfer upon striking the ball, 
and is superior in visual alignment to the ball. 

Other features and many attendant advantages of the 
5 invention will become more apparent upon a reading of the 
following detailed description wherein like reference 
numerals refer to like parts throughout. 

BRIEF DESCRIPTION OP THE DRAWINGS 
10 FIGURE 1 is a perspective view of a preferred 

exobodiment of the golf putter of the invention. 

Figure 2 is a side elevation view of a preferred 
embodiment of the putter head and shaft mounting. 

Figure 3 is a top view of the putter head of Figure 

15 2. 

Figure 4 is a bottom view of the putter head of 
Figure 2 . 

Figure 5 is sectional view taken on line 5-5 of 
Figure 2 . 

20 Figure 6 is a view of the putter of Figure 1 showing 

the head position of the balanced putter when the shaft 
is laid over a pair of parallel, balance beams. 

DETAILED DESCRIPTION OP THE INVENTION 

25 With reference now to the drawings, and more 

particularly to Figure l thereof, there is shown a 
perspective view of a preferred embodiment of the 
balanced golf putter, denoted generally as 10, of the 
present invention . 

3 0 The putter generally comprises a putting head, 

denoted generally as 20, and a shaft portion comprising 
a substantially straight shaft, denoted generally as 60, 
and a grip, denoted generally as 80. The terms golf club 
or putter as used herein is defined to mean the total 



club or putter including any other attachment, such as a 
hosel which may be used to attach a shaft to a head and 
is considered part of the shaft portion. 

Shaft 60 is typically a hollow metal cylinder having 
a lower end 62 to which grip 80 is attciched. Shaft 60 
typically tapers slightly in diameter from upper end 62 
to lower end 66 where it is attached to head 20. The 
central portion 64 of shaft 60 is substantially straight 
and has a shaft axis 65, as seen in Figure 6. 

With reference now to Figures 2-5 there is shown a 
preferred embodiment of the putter head 20 of the present 
invention. Figure 2 is side elevation view of putter 
head 20 also showing shaft lower end 66 « Figure 3 is a 
top view of the putter head 20 of Figure 2, Figure 4 is 
a bottom view of the putter head 20 of Figure 2. Figure 
5 is sectional view taken on line 5-5 of Figure 2. 

Putter head 2 0 has an elongated, generally 
rectangular shaped body 22, typically comprised of 
metal, such as brass or 6061 T6 alumimun. Shaft 60 is 
attached to body 22 at an angle by means such as slanted 
bore 23. The end of body 22 under shaft 60 is designated 
the heel end, denoted generally as 24, the other end is 
designated the toe end, denoted generally as 25. 
Typically, the heel end 24 of putter head 20 is closest 
to the golfer during use. Along one side of body 22 

between the heel 24 and toe 25 is a fore side, denoted 
generally as 40, including a golf ball striking face 42. 
The other side between heel 24 and toe 25 is designated 
aft side 44. The bottom side is designaited as sole 46; 
the upper side is designated as top side 48. The putter 
head sides 40, 44, 46, 48 have generally smooth planar 
surfaces. A heel/ toe axis or longitudinal axis 29 passes 
from heel to toe parallel with ball striking face 42. 

Chambers, denoted generally as 30, are disposed in 



body 22 toward the heel 24 and toward the toe 25 from 
the attachment of shaft 60 • In the preferred 
embodiment, a portion of chambers 3 0 exit top side 
surface 48 as slots 36* Slots 3 6 increase the 
vibrational resonance of chambers 30 by decreasing the 
mass supporting the heel and toe masses toward the heel 
and toe from chambers 3 0 and further decreasing the 
stiffness of head 20. Slots 36 also act as ball 
alignment slots visible to the golfer. Preferably, slots 
36 are the width of a golf ball apart from each other. 

Shaft 60 attaches at an angle of 10 degrees or 
greater; preferably of 12«-24 degrees. Shaft 60 is 
attached to body 22 such that the line 65 of the shaft 
axis passes substantially through the center of mass of 
head 20. 

Head 20 of the preferred embodiment is approximately 
4.5 inches in length, 0.625 inches wide at the top and 
0.6875 inches wide at the bottom and 0.8975 inches 
height. Sole 46 is concave upwards longitudinally with 
a radius of 7.5 inches. The heel and toe ends are 
radiused to fair sole and top side. Chambers 30 open at 
the bottom onto sole 4 6 and are 0.6250 inches wide 
fore/aft, 0.375 inches wide heel/toe, and 0.7875 inches 
in height below alignment slots 3 6 with rounded corners 
of 0.125 radius* Slots 36 are 1.00 - 1.68 inches apart 
and are 0.0625 inches wide and 0.625 inches long. Fore 
and aft sides 42,44 are tapered upward by four degrees. 
Sole 70 is concave upwards transversely with a radius of 
12 inches. Fore and aft sides 42,44 fair with top side 
4 8 with a radius of 0.0625 inches. A typical shaft bore 
is 0.355 inches. A typical putter head has a weight of 
308 grams. The entire shaft 90 typically weighs about 
3.5 ounces. 

As seen in sectional view in Figure 5, chambers 30 
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putter having no xnoxnent about the shaft axis. In its 
simplest form, a neutral balance putter has a shaft 
portion having its center of mass on the shaft axis and 
the line of the shaft axis passes through the center of 
5 mass of the head. For example, this can be achieved with 
a head that is a rectangular parallelepiped and a 
symmetrical circular shaft that passes through the center 
of the head. 

In another idealized foxrm, the neutrally balanced 
10 putter head has weight distribution symmetry about a 
fore/ aft vertical plane and has weight distribution 
symmetry about a heel /toe vertical plane , and the shaft 
has no moment about its axis and passes through the mass 
center of the head* 
15 With reference now to Figure 6, there is shown one 

method of balancing a putter according to the invention* 
The putter 10 of Figure 1 is shown in the balancing 
position with shaft 60 horizontal and lying over two 
balance beams 90 such that putter 10 can be freely 

2 0 rotated on the beams 90. Ideally, beams 90 can be 

considered two frictionless support lines that support 
the putter and allow putter 10 to be frecily rotated about 
shaft axis 65. In practice, beams 90 may be triangular 
prisms. For this discussion, the shaft is considered to 
25 be cylindrical or supported by the beams 90 at 
cylindrical locations, otherwise, and in the alternative, 
for the balancing test the club could be supported, such 
as by pins, in each end of the shaft axis so that the 
club can freely rotate about the shaft axis.. 

3 0 When placed on balance beams 90, the neutrally 

balanced putter has no tendency to rotate if undisturbed 
and has no preference for stopping position if disturbed. 
This is because the center of mass of the neutral balance 
putter is on the shaft axis. 
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* " Putter 10 Bhown is face balanced, i.e. the total 
weight of putter 10 is distributed such that, when the 
club is supported so that it can rotate freely about the 
shaft axis, the longitudinal axis of the head will be 
5 level. In the balancing position shown in Figure 6, face 
balanced putter 10 will come to rest in the position 
shown in Figure 6 with longitudinal axis 29 being level, 
i.e. horizontal or normal to the gravity vector. A face 
balanced putter has its center of mass directly in the 
10 direction of one of the two faces from the shaft axis. 
Preferably, the striking face 42 will be downward facing. 
In this case, the center of mass of said club is directly 
in the direction of the striking face from the shaft 
axis. 

15 Several methods may be used to balance putter 10. 

The preferred method comprises constructing a putter 20 
substantially as dimensionally described above with the 
axis of a straight shaft 60 passing substantially through 
the mass center of head 20. Grip 80 is attached to shaft 

20 60. The putter is then supported as shown in Figure 6. 
At this time, the putter will rotate until the center of 
gravity of the putter is at its lowc^st point. If 
longitudinal axis 29 is not level, weight is removed from 
the low end of putter head 2 0 by machining away a bit of 

25 the head until the head will lie level, i.e. balanced, in 
the balancing position. Conversely, weight could be 
added to the high end of the head 20. Of course, weight 
could be added or subtracted from the corresponding toe 
side or heel side of the shaft and/or grip, but making 

3 0 corrections at the heel and/or toe end of putter head 20 
requires a smaller weight change because of their 
increased distance from the shaft axis 65. 

Preferably, the faced balance putter has the center 
of mass of the putter directly between the shaft axis and 



the striking face as shown in Figure 6 such that the 
striking face 42 ends up downward facing. A neutral 
balanced putter can be made a face balanced putter by 
adding or removing weight such that the center of mass is 
moved directly toward or away from the striking face. 

Weight can be added in any known form such as 
liquid, solid or powder, and weight can be removed by any 
suitable method such as machining, abrading, or creating 
cavities. Any combination of the above including both 
adding and deleting weight may be used. 

Although a particular embodiment of the Invention 
has been illustrated and described, various changes may 
be made in the form, construction, and arrangement of 
the parts herein, without sacrificing any of its 
advantages. Therefore, it is to be understood that all 
matter herein is to be interpreted as illustrative and 
not in any limiting sense and it is intended to cover in 
the appended claims such modifications and changes as 
come within the true spirit and scope of the invention. 

As used in the following claims, the term golf 
"club" includes an entire club, i.e. a ball striking head 
and a shaft and anything attached thereto. The term 
"head" includes anything other than the shaft attached to 
the head. The term "shaft" includes anything other than 
the head attached to the shaft, e.g. a grip or hosel. 



CLAIMS : 

!• A golf club having: 
a head ; 

a substantially straight shaft having a longitudinal 
axis; said shaft including; 

an upper end; and 

a lower end; said shaft lower end attached to 
said head; and 

grip means on said shaft upper end for gripping by 
a golfer; 

the center of mass of said shaft and grip means being off 
said shaft longitudinal axis; the center of mass of said 
club being substantially on said shaft longitudinal axis« 
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TITF^^^^w^g gQ^^ CLUBS 
This invention relates to golf clubs. 

5 

In manufacturing gol^f cltibs, it is important to 
ba able to control the distribution of weight within 
the club head and for the club head to have a strong 
and rigid construction. It is further important that 
10 the cltib head has a firm fixed fittzing on the end of a 
shaft. 

In a first aspect the present: invention provides 
a club head for a golf club known as a ' wood which is 
characterised in that the head is made in two or more 
15 parts which are connected together and a socket within 
the head is provided which is connected to both parts 
and which has a bore therein for receiving the end of 
a shaft for connection of the club head to the shaft* 
The socket may be provided as a seperate element and 

2 0 may be made in one piece. The socket: may be connected 

to one of said parts of the head through being formed, 
eg cast, integrally therewith. The socket may be 
connected to one of said parts by welding, fusing or 
adhesive* The socket: may comprise separate 

25 inter fitting elements which are themselves connected, 
e.g. cast, to said parts of the head. 

The socket is preferably arranged so that: it 
receives the end of the shaft with tJie shaft 
penetrating to the sole of the club head. The club 

3 0 head may be without the usual hosel extending up the 

shaft from the club head. The parts of club head are 
preferably made as shell sections and form a hollow 
club head. 

In another aspect: the invention provides a 
15 method of assembly of a golf club using an elongate 
shaft and a club head, in which a bend is proviH«»f^ iy? 
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the shaft so that a lower end portion of the shaft 
lies at an angle to the longitudinal axis of the shaft 
and a bore is provided in tlie club head for receiving 
said lower end portion of the shaft, which method 
includes the step of selecting a "bias angle** (as 
defined herein) for the assembled club in dependence 
upon the swing characteristics of the intended user 
and connecting together the club head and shaft such 
that the assembled club has said desired '*bias angle". 

The "bias angle" may be chosen to be 
substantially 45^^ (the "neutral bias angle"), 
greater than the "neutral bias angle", e*g, for 
slicers of the ball or less than the "neutral bias 
angle", e.g, for hookers of the ball. 

In a further aspect, the invention provides that 
the grooves on the face of a club head are arranged to 
be of less depth at the toe of the club head than at 
the heel of the club head to provide compensation for 
off-centre striJces of a golf ball and resultant 
differences in trajectory. 

By way of example, embodiments of the invention 
will now be described with reference to the 
accompanying drawings, in which: 

Figure 1 is a sectional view through a club head 
in accordance with the invention. 

Figure 2 is a view of the face of the club head 
of Figure 1, 

Figure 3 is a view of the top of the club head 
of Figure l. 

Figures 4 and 5 show the club head with 
different shafts attiached. 

Figure 6 diagrammatically illust:rates the "bias 
angle" of a conventional golf club, and 

J Figure 7 diagrammatically illustrates the "bias 
angle" of a golf club in accordance with the present 
invention. 
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In Figure 1 there is seen a club head 10 for a 
golf club known as a "wood". The club head 10 here is 
made of metal, which is preferably steel. Other 
materials, eg carbon or graphine could equally well be 
used. The club head 10 is of a hollow shell structure 
and comprises interfitting first and second shell 
parts 11, 12. The interior of che finished club head 
normally contains a filler, eg foam« 

The first part 11 here comprises the main body 
of the club head, including the ball**striking section 
13, the top 14 and bottom 15. A recess 16 is provided 
in the bottom 15 of the club head and a hole 17 is 
provided in the top 14 of the cl\ib head.. 

The second shell part 12 here comprises a sole 
plate 18 which is configured and arranged for receipt 
in the recess 16, as is seen in Figures 1 and 3* The 
sole plate 18 is attached, eg by welding, around its 
periphery in the recess 16 to the bottom IS of the 
club head. The club head lO additionally comprises a 
socket 19. Here, the socket 19 £at provided as an 
integral part of the sole plate 18, eg by being cast 
therewith. The socket 19 can altezTiatively be a 
separate part and connected to thet sole plate 18, eg 
by weldiiig. The socket 19 extends from the sole plate 
18 so as to be engagable in the hole 17 when the sole 
plate is received in the recess 16, as seen in Figure 
1. The socket 19 is attached, e.g. by welding^ around 
its periphery in the hole 17 to the top 14 of the club 
head. The socket 19 may extend slightly proud of the 
top 14 of • the club head, as seen in Figure 1. This 
construction of club head, with the two shell parts 
connected together at the top and bottom of the head 
and the socket extending therebetween, provides a very 
effective rigid and strong structure. It also means 
that the weight of the head is distributed 
advantageously in a region giving optimum feel and 



weight behind a shot. 

It will be understood that the configurations of 
the inter fitting parts of the club head may be 
varied. For example, more than two shell parts may be 
used and the sochet may be formed in more than one 
piece, possibly as part of the shell parts themselves. 

The socket 19 defines a . bore 20 for receiving 
the end of a' shaft 21. The shaft 21 is retained in 
the bore 20 by adhesive, and grooves may be {irovided 
on the inside of the bore to enhance the security of 
the shaft in the bors. The absence of the usual neck 
or "hosel" the top of the club head reduces the 

effect of drag when the diib is swung. - 

Here, the club head is seen with a shaft 21 
having a bend 23. The angle a of the axis of the bore 
20 of the socket element 19 relative to the sole plate 
18 is chosen to complement the angle b of the bend 23 
in the shaft 21. In particular, angles a+b » 90°. 
One purpose of the bend b in the shaft is to set the 
club head relative to the shaft, and in particular- to 
the golfer *s hands, so that the face of the club head 
is at least no further forward than the longitudinal 
axis 22 of the shaft. This is illustrated In Figures 
4 ajid- s. In Figures 4 and 5, the amount of "set" in 
the club is adjusted by varying the length of the bent 
end portion of the shaft. In addition or 
alternatively, the amount of "set** in the club could 
be adjusted by varying the angle b of the bend in the 
shaft. In Figure 4, the face of the club head is as 
far forward as the longitudinal axis 22 of the shaft, 
whereas in Figure 5, the face is set back by the 
distance of half a golf ball's diameter d. In Figures 
4 and 5 the angles a and b can be seen. Angle c in 
Figure 2 represents the angle of lie of the club, and 
the socket is arranged to suit this angle also. 

The technology of bending shafts is known and is 
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therefore not: explained in detail here. Suffice it to 
say that care is taken when bending the shaft to 
ensure the cross^section of tha shaft remains circular. 

Another purpose of the bend 23 in shaft 21 is to 
enable the golf club to be set up with a desired **bias 
angle" to suit the particular swing characteristics of 
individual golfers. The '^bias angle'* is defined 
herein as the angle which the plane of the face of the 
club head subtends to the vertical when the club is 
placed with its shaft on a horizontal surface and its 
head is allowed to overhang the surface and rest 
Z-eely. Figures 6 and 7 are Illustrations showing the 
"bias angle** x of a conventional golf club and a golf 
club according to the present invention, 
respectively. The golf clubs seen in Figures 6 and 7 
are "woods'*, but the "bias angle'* principle nay also 
be applied to golf clubs known as •*lrons'* and 
"putters" . 

The "bias angle'* x nay be selected to be 
substantially 4SO (**neutral bias angle") . This can 
be achieved by arranging for the axis of the lower 
(bent) portion of the shaft to intersect the centre of 
nass of the club head. Variable weighting for such a 
club has to be effected on the nidline of the sole 
(inaginery line which bisects the club, head into two 
equal masses) if the '*bia8 angle" is not to be 
disturbed. A golf cliib witfa a **neutral bias angle" 
will be dynamically balanced since no internal forces 
will be present during the swing tending either to 
open or close the club face. A golf club with a 
"neutral bias angle" is seen in Figure 7, and this 

minics the correct position of the shaft and club head 

at the top of the backswing. 

If the "bias angle" is altered from the "neutral 

bias angle", the effect of this will be to relocate 

the centre of nass of the club head relative to the 
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shaft:. This will mean that instead of there being a 
dynamic balance of the club in motion, internal forces 
will be present in the club which create a tendency 
for the face of the clxib t3 be turned towards either a 
more open or more closed position. This effect can be 
used as a corrective ueasure to counter a natural 
tendency which an Individual golfer may have of 
opening or closing the club face during the swing* 
For example, for golfers who tend to fade or slice the 
ball and for whom the cltib face tends to be too open 
at the top of the backswing, a "bias angle" greater 
than the "neutral bias angle" is selected, say 60^, 
so that the internal forces present in the swing will 
be urging the club face towards a less open position. 
For golfers who tend to draw or hook the ball and for 
whom the club face tends to be too closed at the top 
of the backswing, a "bias angle" less than the 
"neutral bias angle" is selected, say 30<5, so that 
the internal forces present in tJie swing will be 
urging the club face towards a less closed position. 

The "bias angle" of a club is selected by 
suitably adjusting the angle and length of the (bent) 
lower end portion of the shaft and matching this with 
a suitable configuration of the bore in the club 
head. Where the club head is one which is made in 
accordance with the foregoing description, this means 
suitably configuring the socket 19. Conventional golf 
clubs are not set up with a selected "bias angle". it 
happens that the "bias angle" of conventional woods, 
as seen in Figure 6, usually turns out to be about 
20^ or less. 

Reference 24 designates grooves on the face of 
the club head. The grooves 24 impart backspin to the 
golf ball when it is struck, encouraging greater 
height to the ball's trajectory. A ball struck, from 
towards the toe of the face of a club head has a 
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tendency to rise higher than one struck from towards 
the heel of the face. Accordingly, the depth of the 
grooves 24 is arranged to be less at the toe than at 
the heel to provide compensation for strikes of golf 
balls which are off-centre. 
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CLAIMS 

5 1. A club head for a wood which is 

characterised in that tlie head is made in two or more 
parts which are connected together and a socket within 
the head is provided which is connected to both parts 
and which has a bore therein for receiving the end of 
10 a shaft for connection to the club head of the shaft. 

2 . A club head as claimed in Claim 1 wherein 
the socket is provided as a separate element. 

IS 3. A club head as claimed in Claim 2 wherein 

the c;ocket is made in one piece. 

4. A club head as claimed in any preceding 
claim wherein the socket has a connection with one of 

2 0 said parts through being formed, eg cast, integrally 

therewith. 

5. A club head as claimed in any preceding 
claim wherein the socket has a connection with one of 

25 said parts by welding, fusing, or adliiesive* 

6* A club head as claimed in any preceding 
claim wherein the socket is arranged so that it 
receives the end of the shaft with the socket and 

3 0 shaft penetrating to the sole of the club head. 

7. A club head as claimed in any preceding 
claim wherein the club head is without a hosel 
extending up the shaft from the club head* 
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3. A club head as claimed in any preceding 
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claim wherein the parts of club head are made as shell 
sections and form a hollow club head. 



9. A club head substantially as herein 
5 described with reference to the accompanying drawings* 

10. A method of assembly of a golf club using 
an elongate shafi: and a club head, in which a bend is 
provided in the shaft: so that: a lower end portion of 

10 the shaft lies at an angle to the longitudinal axis of 
the shaft and a bore is provided in the club head for 
receiving said lower end portion of the shaft, which 
method includes the step of selecting a **bias angle" 
(as defined herein) for t:he assembled club in 

15 dependence upon the swing characteristics of the 
intended user and connecting together the club head 
and shaft such that the assembled . club has said 
desired "bias angle''. 

20 11. A method as claimed in claim lO or claim 

11 wherein the club head comprises a club head as 
claimed in any one of claims 1 to 9* 



12. A club head 
25 grooves* on the face of the 
be of less depth at the 
the heel of the club head^. 



for a golf club wherein the 
club head are arranged to 
toe of 1:he club head than at 
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